exclusion mode, transition mode (critical conditions) and adsorption mode. Under critical conditions (a specific non-solvent/solvent composition at a specific temperature) the retention of a homopolymer is independent of the molar mass. The critical conditions depend upon the temperature, the type of polymer and the type of non-solvent/solvent mixture. A difference in the critical conditions between polystyrene standards and polybutadiene standards was found. No significant influence of different types of column pacldng on the critical solventcomposition wIlS noticed. The exact mechanism of the retention of a polymer under criticál condition is not clear yet.
In order 10 determine thè critical conditions, a new method bas been developed. The method can be easily performed on existing equipment. The method contains a different setup of the data acquired by isocratic HPLC than methods described in literature. Therefore, less experiments need 10 be performed 10 determine the critical conditions compared to the current method. The newly developed method is more efficient than the methods described in the literatUre. (, solvent strength is so low that interaction between the column packing and the polymer molecules occurs. As aresult the sequence of retention in adsorption mode is proportional to the increase of the molar mass of the polymer molecules (see figure 1(C).
In between the two modes a transition mode exists. If the polymers differ in molar mass but not in chemical structure a non-solvent/solvent composition is reached at which the polymer molecules elute simultaneously.
Tbe combination of the non-solvent/solvent composition and the particular temperature is called the critical conditions [3] and the composition is referred to as the critical solvent composition (CSC).
Tbe CSC depends upon the temperature, the non-solvent/solvent mixture and the type of polymer. At the CSC, the separation is independent of the molar mass of the polymer molecules (see figure 1(B». have studied the critical retention behaviour and -1Ile influence,of the temperature on the critical conditions of a solvent/column system. Tbe same authors have also described the three isocratic retention COOLSET AL. COOLSET AL.
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The isocratic HPLC method performed at the critical conditions is called~riticall!olymer~hromatography (CPC). Polymers which only differ in functionality or end-groups can he separated by CPC [3] [4] [5] [6] [7] . Additionally, polymers which differ in topology (e.g. grafted, linear) can he separated under critical conditions [8, 9] .
A method 10 determine the critical solvent conditions at aspecific temperature is described by Gorshkov et al. [3] [4] [5] [6] [7] . Màn y experiments are necessary to obtain the critical conditions of aspecific system (column, Therefore, the slope of the critical curve becomes infmite.
In order to determine the critical conditions using the method according to Gorshkov et al. [3] [4] [5] [6] [7] , many experiments are needed and therefore the method is time consuming. In order to reduce the time and numher of experiments a new simple method of determining the critical conditions will he introduced.
Equipment : the equipment consisted of a Waters 600E gradient controller and pump, a Waters U6K variabie loop injector and a column oven. In order to compare .the method described in literature and the introduced method, the acquired data (figure 2) are presented in figure 4 according to the. technique developed by Gorshkov et al. [3] [4] [5] [6] [7] . Thecurves show the relation hetween the molar mass and the retention volume at certain %NS. As can he seen in figure 4 the critical solvent composition cannot he determined. No curve is obtained with infmite slope. More specific experimentsbave to he performed when using the method of Gorshkov et al. [34] . , 3 
Polystyrene
The CSC plot of the polystyrene standards is shown in figure 2. The used column is the Novapak C18 (4.0x300 mm). The increase of the flow in the range form 0.5 -1.0 mI/min had no influence on the critical solvent composition. The critical solvent compositions determined for water/THF systems using different types of column packing were determined (see Table   1 ). With respect to the pore size distribution and the type column packing similar critica! solvent compositions were obtained. Polybutadiene COOLSET AL.
In order to determine tbe influence of tbe chemical composition of tbe polymer on tbe critical solvent composition, polybutadiene was studied. The critical solvent composition in the system water/THF, Novapak Cl8 of polybutadiene (sec figure 3) was determined. Tbe CSC of polybutadiene appeared to be different from the CSC of polystyrene in tbe system water/THF, Novapak CIS. Tbe CSC of pol butadiene is 8% water and tbe CSC of polystyrene is 13% water.
Tbe new metbod is accurate in determining tbe critiGal. conditions at a certain temperature. By presenting tbe results as in tbe figures 2 and 3 tbe transition from exclusion mode to adsorption mode can easily be noticed. Tbe newly introduced metbod is more efficient as compared witb the existing metbod.
Tbe critical solvent composition depends on tbe following parameters: tbe temperature, tbe type of polymer, and tbe solvent/non-solvent mixture.
Tbe exact contribution of each parameter in respect to the mechanism of critical polymer chromatography is still unclear. Especially the role of tbe temperature is not completely understood. Moreover, the theory of adsorption of polymer molecules does not satisfactorily describe tbe critical retention behaviour.
Additionally no significant differences in the critical solvent composition occur when different types of column paclting are used. This implies tbat tbe adsorption of a polymer molecule is more dependent on tbe polymer type than on tbe type of column packing.
